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Abstract The study aimed to use response surface methodology (RSM) to monitor
changes in the composition and contents of ginsenosides as a result of soaking
fresh ginseng in an acetic acid solution during the manufacturing process of
taegeuk ginseng, resulting in investigating the dynamic changes in protopanaxadiol
and protopanaxatriol ginsenosides. The R* of ginsenoside Rbi, Rba, Re, Rf, Ray,
and total model formulas were 0.8420 (p<0.1), 0.8422 (p<0.1), 0.9183 (p<0.05),
0.9237 (p<0.05), 0.9007 (p<0.05), and 0.9236 (p<0.05),
soaking of protopanaxadiol ginsenoside Rbi, Rbs, Rbs, and Rc in high acetic acid
concentrations released all sugars from the OH at position 20 of aglycone, resulting
in relatively large amount of Rgs; being formed. Under similar conditions,
protopanaxatriol ginsenoside Re and Rf were also converted to Rgi, Rgz, and Rh;
due to sugars released from OH at positions 6 and 20 of aglycone. Rg; increased
on conversion from Re; at high acetic acid concentrations,
immediately converted to Rhj, resulting in a relative decrease. The total ginsenoside

respectively. Prolonged

however, it was

contents decreased with increase in the acetic acid solution soaking time. Thus,
RSM confirmed that specific ginsenosides were reduced and other ginsenosides
formed during the manufacturing process of taegeuk ginseng.
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o}, FffolAl= BE ERAA glo] Mo R EREIL
Ao, 7FHolA 8 Ao T3 AXRE oy
HHEsto] HES A2 Uedle S g, ¥ 4
< 8% 99 = SASH] #13o] Z24S YeEf1
59 U= WAo|ALY o} At G2 UEh= H
= BFog AFHHJang® Jeong, 2014: Lee} Oh,
1995).

=42 = 24 = el 193 78  HeARE
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o] Wkl 9Jaf Afx o] wo] RxE Hux3Z 9| 5315
do7]E= FHog o]FojA Qlth(jangd} Jeong, 2014).
27] g=ate] urAQl A RHPHL SARS 75-90T 9] d

2oy, T A WHoT T F& Fgo| I
2 ZAHEA HIA AXGAER Ot S5 4 A%
Ho] s o] B4k AlxgHog de ARRE I 9ot
(Ko &, 1994; Lee®t Oh, 1995).

UutE o2 7y Qlike] galst a3k B4, S
A5 AR SRl whet B2 Zo7t JloH, S A9
AA g 5 Maillard 980l 95 HFH 2 o] T4t
Hrp 26y o Wol &2 FASt a50] Qe Aoz 4
A glon, Zwo] ol A=A oF2 eIk SAHE
FAkel a5o] f W Aoz dHA ItHKim 5, 2015).
B4, A4 2 SAke] Z2EjHlE TR S4t0] 8 mg/gl
= 7P gou, 84 4 mg/g, BS54 3 mg/gl &, 1 9
o] JF oz F A2 Z&E3p A A7l 7t
Sho] wet Zeluis ST Svteke Ao] O Yelez &
24 tkHan 5, 1992; Kim &, 2015).

QA9 ZA|iAto|E & F Al WAkl Rg;, Re, Rby
9] P TFL 2.32, 2.35, 2.80 mg/glE RAEL
U, 98 dAE7 " AlF HS49] Rgy, Re, Rbi2 2.62,
2 80 mg/gC.& WAtof ul3] Rg; ¥} Rbi Z7F5taL
Rex Z4sh= Aoz 484 tiHwang 5, 2005). 1
Hu Al 24t FAANLAlE S B 7.55
mg/go2 7]&9] Wit HAAto|E9] FFat FAlsko]
WAL ZA Ao 27 EA ol ) ohoket SRE WEE]
t Aog A QtiHwang 5, 2005; Lee 5, 2013b).
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ZAog WA 7|HA B4 T Ve AR
ginsenoside Rgs, Rh; §°] Eo] &d S
Aot et dEm A4S S5 Ao A &0 HA|5H

o 1 h=
o BuSS AT & UZ HE9| A2 AR

B=
A4S AxstPoH, vRSHEHEEAS o]gsto ZAREH
Aol o5t iS4 MM eAte]=9] WSty S RUE Y
Skt

2. Mz H WY

2.1. Mg

2 Adof| AFEH 42 S FAelA 712l Skt
4AT A FFo] AlFste] 0T $saro] HstHA A
Botqint. 2 Aol ARge A2k acetic acid(Samchun
Chemical, methanol(JT Baker,
Philipsburg, PA, USA), ginsenosides(Wako, Osaka,
Japan) acetonitrile(T Baker, Philipsburg, PA, USA),

ethanol(Samchun Chemical, Seoul, Korea) So]t}.

Seoul, Korea),

22 X, &= & AZX B

T4 AA= 98 42 37CY 5, 10, 15, 20, 25%
ZAE8H0] 0.5, 1.5, 2.5, 3.5, 4.5A17F AA|ZE & SAHAIR
7](Red ginseng maker, HD-WH210, Habdongjeongmil
gigong, Anyang, Korea)ollA] 95C& 1A|7F 345ttt
S5E QA 50ToIA 30417 AESE & 204 7
o] 14% olst7t & wi7HA] HEsH

2.3 AlglA=l

B AYoAE Qo] AR 7], S 9 Ax 7Y
< 59 2L HFAS AFoHHA], ginsenosides A3+
4 FS BYEHotA AEA Y0 9t v EHE A

HE ol &t AFAYL ST AFALHMyers,
1971; Park, 1991)0l ot A¥E dA5I90H, ¥
M 3] AEAL protopanaxadiol ginsenoside Rbi, Rby,
Rbs, Rc, Rd, Rgsd} protopanaxatriol ginsenoside Re,
Rf, Rgi, Rgz, Rhi, Z831 FZA|ARC|E FHEE SAS
program(ver. 9.4, SAS Institute Inc., Cary, NC, USA)
< AR&sto] WREHEHEAS SHUTHSAS, 1988). AR
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AAAgHoR HAE H=4t Ax9 8%¥MpE= JAE ginsenoside Rbi(Y1), Rba(Y2), Rbs(Y3), Re(Ys), RA(Ys),
ZAREN (X)) FA AITHX)LE -2, -1, 0, 1, 28 Rgs3(Ye), Re(Y7), Rf(Ys), Rgi(Yo), Rga(Y10), Rhi(Y11) E
Al BAE Roglste] APgk= Table 1, 20 UGl total ginsenoside(Y)Z sk, 33] §He ZAJsto] 11
oh X3 ol QWS JFe W FREHSES TS I AEA 0 A&

Table 1. Central composite design and contents of protopanaxadiol ginsenosides for response surface analysis of the acetic acid
soaking conditions of faegeuk ginseng

’Ii()p{ Acetic acid soaking conditions Contents of protopanaxadiol ginsenosides (mg/g)

Acetic acid Soaking time Rb, Rb, Rbs Re Rd Rgs

conc. (%) (h)
1 20 35 1.38:0.08? 0.64+0.02 0.08+0.00 0.700.02 0.07x0.00 0.420.01
2 20 1.5 2.34+0.12 1.34%0.08 0.18£0.01 1.26£0.09 0.140.00 0.27x0.01
3 10 35 1.400.07 0.88+0.04 0.12+0.00 0.900.04 0.13+0.00 0.14£0.00
4 10 1.5 2.67+0.14 1.67£0.11 0.23+0.01 1.45£0.08 0.210.01 0.23+0.00
5 15 25 2.01£0.08 1.24%0.08 0.15£0.00 1.17£0.06 0.17x0.00 0.09:0.00
6 15 2.5 1.91£0.12 1.11£0.09 0.15£0.00 0.99:0.02 0.170.00 0.08+0.00
7 25 25 3.19:0.15 2.24+0.12 0.260.01 1.85£0.11 0.24+0.00 0.27+0.01
8 5 25 2.59:0.09 1.38+0.06 0.17+0.00 1.34£0.09 0.20£0.00 0.06:0.00
9 15 45 2.14+0.08 0.89+0.03 0.120.00 1.0740.05 0.33:0.01 0.24+0.00
10 15 0.5 3.700.21 2.27+0.14 0.2610.01 1.80£0.08 0.35£0.01 0.02+0.00

"The number of experimental conditions by central composite design.
2Values represent the mean+SD (n=3).

Table 2. Central composite design, and contents of protopanaxatriol ginsenosides and total ginsenoside for response surface analysis
of the acetic acid soaking conditions of faegeuk ginseng

Exp. Acetic acid soaking Contents of protopanaxatriol ginsenosides (mg/g) Total ginsenoside
No.' conditions

Acetic acid  Soaking time  Re Rf Rags Rg, Rh;

conc. (%)  (h)
1 20 35 1.30£0.077 0.57+0.01 1.48+0.08 0.210.00 0.2120.01 7.060.27
2 20 1.5 2.69:0.13 0.93+0.03 2.14+0.13 0.38:0.01 0.210.01 11.8520.51
3 10 35 1.87£0.11 0.57+0.01 1.32+0.07 0.29+0.01 0.09:0.00 7.69:0.18
4 10 1.5 2.07+0.09 0.89+0.01 2.27+0.16 0.19£0.00 0.18+0.00 12.0420.61
5 15 25 1.500.05 0.52+0.00 1.51+0.07 0.12+0.00 0.08+0.00 8.54+0.10
6 15 25 1.3620.06 0.41£0.00 1.4120.06 0.10£0.00 0.02+0.00 7.70£0.09
7 25 25 1.9940.12 0.90+0.02 2.28+0.12 0.23+0.00 0.19+0.01 13.620.71
8 5 25 2571013 0.77+0.01 1.63+0.08 0.33:0.01 0.040.00 11.10£0.48
9 15 45 2341015 0.57+0.00 1.62+0.09 0.25:0.01 0.09:0.00 9.66+0.37
10 15 05 3.04+0.13 1.09+0.08 2.560.14 0.35:0.02 0.08+0.00 15.510.63

"The number of experimental conditions by central composite design.
2Nalues represent the mean+SD (n=3).
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2.4. HMTAPO[E 24
QECREENE Mwow—g 22 9 AR
A

(Lee, 2020). =4 100 g2 S A=9] 2080 s
3= 80% oEHE 2 LS 7}0}04 287t &9t BF Y5
t}. o]& 10,000 rpm, 4COIA 2089 2ACE UAEE]

(Micro 12, Hanil Sci. Inc., Incheon, Korea)s}o] A5
RS FYoirh. 5L dEES AAT & FFRTE
A7rste] F&H0] 200 mL7t HEE SHYHh AlE+= 0.2%
9 FE7t HEE vghES H71E ¥, 0.2 mLE A3
0.1% internal standard(IS, Digoxin, Sigma, MO,
USA) 0.1 mLe} E3t510] 0.45 pm AlEA] HEZ of7ts}
o] ARSIt AAAlolE B4 HPLC-ELSDE o|&
oto] AAJateict. ELSD detector(PL-ELS 2100, Polymer
Austin, TX, USA)”7} &= Dionex
HPLC(Ultimate 3000, Thermo Scientific, Sunnyvale,
CA, USAE AHgsl4tt. ELSDe §H 2x= 95C0]1,
494 nebulizing gast Nb& 2.0 L/min9 &0 3}
A}, Columne Gemini 5 mm C18 column(250x4.6
mm, Phenomenex, Torrance, CA, USA)S AMESIR L,
o542 LCHE waters A 8WZ, LCH acetonitrilex
B 82 ARE5Ftt Column &%+ 35CE, flow rate
+ 1 ¢L/min® 2 |ASHL, A2 10 mLA FASHA
t}. Gradient AL 0-20% &<t B &9E 30%°0A4
40%Z, 20-45% B 40%CIA 90%= S7HAIFT.

Laboratories,

-

3. 2 & uH

=4 A2 5 AAlkAte| =9 vlig FE2I glycone

o 82E Q7| 95| F& Aol Ao WA |sto] He
AP E ginsenoside Rgs, Rhi 5= H&AstAl s3It

3.1. ZEEDAILISH KM AFO[=9] Bt

Ef=4te] Z2 EnpAZA] JMAR]EEA] ginsenoside
Rbi, Rbz, Rbs, Re, Rd, Rgz 50l #A=HUH d35E &
24 F 3 #7] WAL Gle(glucose), Ara(pyranosyl
arabinose), Xyl(xylose), Rha(rhamnose) 522 #7]3t
t}, 814 ginsenoside Rbi, Rba, Rbs, Re, Rd & Rgz
Fig. 19 Z2ESIAITZA JAleAlo|E Sfet28}F 2
o] aglycone®] 3¥ 9IX]9f| Glc-Glc7F 0 oy, 209
YA ol= Rbi9 Gle-Gle, Rbyoll Gle-Ara, Rbsoll Xyl,
Rcoll Gle-Ara, Rdol Gle, 18]1! Rgsoll ©o] gl= FH=
FABHOH)7IRE EA45k= &0tk (Nam, 1996).

Bl =4he] AR Ao ©E ginsenoside Rbi, Rby,
Rbs, Re®] HSHS 249t 23}, Rby, Rby, Rbs, Re9] &%
2 247 1.39-3.70, 0.64-2.24, 0.08-0.26, 0.70-1.80
mg/g2 HAE UegtHTable 1). © AEART A3
Rbi, Rbs, Rbs, Reoll thgt E%MM RZ—E’_— 77} 0.8442,
0.8422, 0.7762, 0.7696°.2 Rbi(p{0.1), Rba(p<0.1)7}

$2440] AHHATKTable 3).
Rb o]—E]:_Q_ xlx]_Q_ ;Z/k]- 5;59,] Oﬂﬁoka% b}ol-o ;‘é]x]

AZHe] JFE FYHo® YEA Rby T Wl &
FFE A= AS AT & AItHTable 3). Rbi= &
of oFste] 204 FAZE DA A B0} Hash=
Ao AHA Qdom(Li 5, 2009), Bl=4S] Rb;, T3t &
A Azt F7VE HA ¢ EolE0] thE AkAtelE

Jeoz HEEEA Fast3t(Fig. 2). Rby, Rbs, Re &

(B)

Fig. 1. Chemical structures of protopanaxadiol (A) and protopanaxatriol (B) ginsenosides.

https://www.ekosfop.or.kr
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Table 3. Polynomial equations and F-value calculated by response surface methodology for faegeuk ginseng ginsenosides

Responses Polynomial equations” R? Significance ~ F-value
Acetic acid conc.  Soaking time
Protopanaxadiol  Rbs Y: = 7.13 = 0.35X; — 1.95X; + 0.01X:X; 0.8442% 0.0901 222 6.44"
ginsenosides = 0.02X:Xz + 0.26X2X;
Rbs Yy = 4.28 - 0.22X%; - 0.98X; + 0.01X:X4 0.8422 0.0922 1.89 6.00°
+ 0.01X: X2 + 0.11%X%
Rbs Y3 = 0.46 - 0.02X; - 0.10X; + 0.01X:X> 0.7762 0.1722 1.24 3.77
Re Yy = 3.19 - 0.16X; — 0.68X; + 0.01X:X; 0.7696 0.1811 1.76 3.41
+ 0.10%XXz
Rd Ys = 0.62 — 0.02X; — 0.24X, + 0.05X2X; 0.6197 0.4102 0.33 2.15
Rgs Ye = 0.60 — 0.04X; — 0.21X; + 0.02XiX; 0.7317 0.2348 2.41 2.28
Protopanaxatriol Re =3.76 - 012X = 0.78X; + 0.01X:X; 0.9183 0.0268 6.15" 14.04"
ginsenosides = 0.06X1X2 + 0.29X:X2
Rf Yg = 1.98 = 0.09X; — 0.50X; + 0.08X2X> 0.9237 0.0236 493 14.18"
Ran Yo = 4.33 - 0.16X; — 1.18X; + 0.01X:X; 0.9007 0.0389 3.01 10.65"
+ 0.01X: X2 + 0.14X%%,
Ra. Y10 = 0.30 = 0.01X; = 0.01X; — 0.01%X, 0.7683 0.1829 3.06 3.89
+ 0.04X:X,
Rhy Y1 = 0.28 - 0.02X; - 0.08X; + 0.01X1X; 0.4439 0.6861 1.04 0.14
Total ginsenoside Yiz = 26.64 = 1.18X; — 6.65X; + 0.04X:X, 0.9236 0.0236 5.24" 14.19"
- 0.02X:X + 1.07X%,
%, acetic acid conc. (%); Xo, soaking time (h).
2R?, determination coefficients of polynomial equations.
“significant at 10% level, “significant at 5% level.
F2 Rby & FARE A3 Yehfglon, A A7t Ginsenoside Rd #=Fo] tfgt ¥HEEHLS A A7to]
o g2 72 ¥1 YkTable 3, Fig. 2) AE4s 14 o SolStht 44 240 o) Aehe
Ginsenoside Rbi, Rby, Rbs, Rc ?Hgol tgt SA&A AFEE F7tote] JA 458744 §43] F7Fote
2, vREEHY] FH= BT a3 FHE UEE e FE UEHItH(Table 4, Fig. 2). ol&d @442 Z2E
(Table 4), Rb; T 9] TS Ueill= 24 = A A ZA|Ate] =9 201 f1F|o] Q= Rbi9

Ab BT 13.48%00141 0.54417F AT 3% 3.69 mg/g2
& &7 UeF o™, Rby, Rbs, Re g2 449 o =
AolA 2.22, 0.27, 1.84 mg/gl2 YEGtHTable 4).
AlgolA B Qs BiT4ke] Rey g2 2ARAS
AR H=4F Rbiol et o) dgEoh 25%4 22
2.80 mg/g°lAtHHwang &, 2005).

a8 W 7R 5 dolu 4o gkl whet B {e
2 BAEE Rd, Rgs I 247 0.13-0.35, 0.02-0.42
mg/g2] H9Z At Aol Yt ltK(Table 1). o1&
S AEAF O Rd, Rgsoll tigt Z@4]9] R%2 914
o]x] ¢SItK(Table 3).

422

Glc-Gle, Rb2Y Gle-Ara, RbsY Gle-Xyl 1831 Rc9
Glc-AraolA Gle 1709 97131 242 Gle, Ara, Xylo] €
ofA UrtaA MEA FHE HECE oJAXIHNam,
1996; Nam &, 2015). wWehA 24 T2 EgpdAL] S
A AALeAe|E9] 20 YA Q= 28A T2 24 &
T7F 1 W3] ARl Aol FE5] pitel IAFES
g & 5= Aoz JARANLee, 1997; Nam, 1996)
WA} B4k 352 & E0] Sl= Rby, Rby, Re, R

7t & GAE7F Eol o]Foi7 4o Wo, #4t, H=
/ﬂ— H] _Q_./KT- 2%9_ 7]- OHo]- %_'_(ﬂ]‘—- /K]-EHZ—]___E Oﬂ;q

27} 22 wadTh B2l o wol FRaEo] S
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Fig. 2. Response surfaces for ginsenoside Rbs (A), Rb, (B), Rd (C) and Rgs (D) of faegeuk ginseng depending on acetic acid

concentration and soaking time.

1ﬂr(Lee 5, 2013a).

B4k 54 SolA AAIES] Aol Ao Tofrtttal &
ginsenoside Rgz(Mochizulki &, 1995)2 3
A& 24 Tt JA| AZHY] o] BE WA YEES
™, §9/d0] A=A LSk tHTable 3). SHEH FH=
Pl FEl= UEHd 2w (Table 4), Rgs ol digt
YHSEH2 ginsenoside Rd gate g A %7t
S7FstaL A Alzte] A& F45] $7loke %=
UE AtHFig. 2). 0|2 ZEEIIGAT A LA AL
ol=9] 201 A Rbi9l Gle-Gle, Rby9] Glc-Ara,
Rb39] Gle-Xyl 283 Re9 Gle-AraZt BojA yrta
2091 #1AJ°ll OH717F AB71HA Res7t AAE= 222 o
ARAHNam, 1996). Rgs= EFHREOoZ Qsto] Rgs,
Rk, 02 HH 1 alyconed 3W¥ YA glucose’} F-2l=

o El

)
%
=2 J

B

oZ:

https://www.ekosfop.or.kr

A Rh,E % io}zﬂ HckNam 5, 2015). mEhA] 244
W X”\V]' HAE HF$-ol& aglycone
ﬂﬂ‘ﬂ Rg37]' u}o] Aﬂ/dﬂ
L 7e g3 & 99l u} -o—w 349 W7)% 59 7]

sl 2A Bofshe Res2 %L%k% ST Hsﬁﬁ—

< AFA7l= Aol § 2& Xq‘” 74—3 0174”‘:} Nam &
(2012)Z 549 %‘ Sl57F gobzlol wet Rgs &
Ao, Lee(20200= SAHA] A
7F Al 99 AL %PE]% SAF AxIFGA SA AlZte] St
o1—_l__§ Rg o]‘%ol -6-7]—01—1:}-_]_ O]—Oﬂq— 0]/\]—_,]
7Fe= &% Rgy2 S SRIFE 59 A &9
A F53tol| whet S7FSkAIRE, AR AE Zﬂoﬂ w2t Rgs
T Arrt 34 defAe AL g 5 ASlh

—H

vgHos
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Table 4. Predicted level of the optimum acetic acid soaking conditions for the maximized and minimized ginsenosides of taegeuk

ginseng by the ridge analysis of their response surfaces

Ginsenosides Acetic acid soaking conditions Morphology
Concentraion (%) Soaking time (h) Estimated response (mg/g)
Maximum Minimum Maximum Minimum Maximum Minimum
Protopanaxadiol Rbs 13.48 13.90 0.52 3.27 3.69 1.49 Minimum point
ginsenosides Rb;, 18.99 13.12 0.69 4.06 2.22 0.72 Minimum  point
Rbs 16.65 13.34 0.53 4.27 0.27 0.10 Minimum  point
Rc 20.58 14.16 0.84 3.49 1.84 0.84 Minimum point
Rd 14.33 15.56 0.50 2.67 0.35 0.12 Minimum point
Rgs 22.74 6.53 3.77 3.56 0.46 0.03 Saddle point
Protopanaxatriol Re 19.46 18.50 0.71 3.21 3.45 1.32 Minimum point
ginsenosides Rf 17.92 14.53 0.59 3.29 1.16 0.46 Minimum  point
Ra 14.23 10.94 0.51 3.64 2.69 1.28 Minimum  point
Rg» 21.24 20.59 0.94 364 0.49 0.13 Minimum  point
Rh 24.19 7.50 3.29 3.82 0.24 0.02 Saddle point
Total ginsenosides 17.70 14.36 1.57 3.29 16.14 7.09 Minimum point

3.2 IOZEMEIUIEZIZ7 FlAEAL0[E9] Hig)

E}=4+9] ginsenoside Re, Rf, Rg;, Rgz, Rhy 52 &
EEIAEYSA JAAC|E HEOR HFESIth
Re, Rf, Rgi, Rgy, Rh; 52 aglycone®] 68 9]¢} 209
Ao Fo] FFol wet EFEHNam, 1996). Z2ED}
AIE A AA|ALe|E 3Feht2(Fig. 1)°A4] Re= 6
Hoj| Gle-Rha®} 20H9] Gle, RfE 6¥9| Gle-Gle®} 20
Hol OH, Rgi2 649l Glc®} 20¥9] Gle, Rgy= 6HO]
Glc-Rha®} 2089] OH, 18|31 Rhi2 6o Gle2} 209
o OH7} £°] Yt}

Bl T4He] 2ARE Ao WE Re, Rf, Rgi, Rgz, Rh;
o] ¥sls B 2 AL Re, Rf, Rgy, Rgx ¥ Rh; &&F
& Z¥7F 1.30-3.04, 0.52-1.09, 1.32-2.56, 0.10-0.38,
0.02-0.21 mg/g2.& 11 z}o]7} 37 YJeRdthTable 2).
ol 3| AEAS A7} Re, Rf, Rg;, Rgy, Rhioll st 24l
A19] RS 747} 0.9183(p<0.05), 0.9237(p<0.05), 0.9007
(p<0.05), 0.7683, 0.44392 UEeREoH, Re, Rf, Rg%t
940] A= AHTable 3).

WA, Re grgol tist AAE 24 5= JF2 Fgtol
6.15(p<0.DE =A Vet oH, JA] A7 Fglol 14.04

424

o)

(p€0.05)% Re9] 3t Wi} ot A JTFS v|X L
AHTable 3). 181 BHEHH Feie AFY FH=
e O H(Table 3), 2AF &7} 11 A AJ7to] Zof
H4E Re TFo] AF ©f EolE0] U2 AN kAto|ER2
Aglel= Ao g YeRgthFig. 3). Re kol gt Hdigt
2 3.45 mg/g2 &2 AlFolA BuiE Q= BS4Y Re
o] Wt 2.13 mg/g(Hwang 5, 2005)E 0 &2 4]
£ Uetdio] 248 HA 537} Yl Ao FRIEA
o} 183 Rf 3ol st ARG 24 59 G2 Fit
o] 4.93(p<0.1)2E 10% o] FsolA F94d°]
A= o, HA A7k FaF2 Fgkol 14.18(p<0.05)=
ofF A YEh Rf TF Biste] IA Y HA|2 9
tHTable 3). Rgy ol tiet IAE& 24 529 FF
2 Fglol 3.012 @A vehgou, AR A7 Fgtol
10.65(p<0.1)E Rg; g WSt 3A JFS vAL AN
THTable 3). wahA RfQ}F Rg; &HeF Wsk= A A7
FFS IA T YA AA Azto] BdSE F4

%ﬁ%Mq(Table 2, 3)

ol
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Fig. 3. Response surfaces for ginsenoside Re (A), Rgz (B), Rhi (C) and total ginsenosides (D) of taegeuk ginseng depending on

acetic acid concentration and soaking time.

|7to] A5 F45] Facte A e
LHO*E}(Flg 3). o] A%, @2 A BEoA] Re9] 20¥
A Rg 2 AgE o] BH&HL7}
Ab BI04 ReQl 208 A
G1c7} %*012% WA HeE= SEET Re; aglycone
A Y7PdA Rhi o2 AgE=
—'—57} o webd F2 ] dadhs A0z A (Nam,
1996). 4ol OJ3t 7HpRaf ¥hg-2 a0l SR Yoj
ur, 7eEd] £E= *H 4029 5o} g 2%
9] F7tol| wet F7ketHLee, 1997).
J83 2 EAUAEEA JA|AR|=9] FF A

https://www.ekosfop.or.kr

29l Rhy Beke AAE 24t w0k A4 A Fatol

295014 QteHTable 3). 3349 WS EA P g
o] Hel2 UeRton(Table 4), Rh;9) WIS 241

STt F7kokal AA Algto] Adag F435] 716k
7A%E YEHHSItHFig. 3). Rhi= Re, Rf, Rgi, Rg: 594
06X A2}k 208 /1A 9] Fo] HojA YrpEA B £ 9l
£ A AR ERA, =2 A koA A AJZto] &
AIZE B B8 5435] BAEE AS 1T 5 U
Re, Rf, Rg1 ¥ Rgr= EAF 0] w2t 35242 & Rhi0&
A=A Wol Zash=s AR & 4= ItHNam, 1996).
ojFY At Ik, A AIZF 5 WS WHIlo| ©E
A0 FHHIE T EHEAHE Boto] HYHP
THLee, 2018)2 =M Ak} FA o] W XA lAO|E9]
HI g Z SRIT & At
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3.3. ZEHMAIO[E B39 Hizf

Bi=ake] 248 HAof| mE FAAleAte] =9 o
IS #As) 2 2}, SAAAR|E R 7.07-15.51
mg/g? M= Z Ao]7] KthTable 2). o1& 3HEA
3t A3 w4 9] R%S 0.9236(p<0.05)E F9J4jo] 914
=K Table 3).

g 54ke] SAAeAto] = gkl digt MAE 24t B
9] 2 Farol 5.24(p<0. DR, A AZH9] Fgro]
14.19(p<0.05)% oFF A Yetd, SAAkAto]E b
Aol = A Azl B A skt (Table 3). 41
AiAto| & ghego] tigh TAEA Ay vRSEH FH=
249 FHE YEen(Table 4), ¥HEEHE A
AJZro] B 270 FAA kAol & SgFo] 7 =Sk
u, A A7to] ZBopstHA HAHL 2.45A771HA] 4
stttz oAl S7hoke A3 UEgith 12y 24 5
Lo g FAA| Aol & BheFo] WSk A4 StthFig.
3). o]AZ Qo S0 = AAkeAlo|Ex ojH FEHE
< 7FEA 7 HY tE AAleAto] EE HEHEHA, WAt
@o] EA5h= AAleAtolE S iAo m Folt
g HoErh Ty Z4oly 4T 2 a9
Bl H=4te] SAA A e AA #3E
A a1, T JA| At ER BSHEHA] ThFgh ZA kAt
oyt FAHE ALoE qAZ

42 Ao Widor RRE A it &
T 5ol 7124 A= EA oA Qe ?
BEA Feg, FHNE A7 D 7154 =2 7EE
&S] ofof & A0 E o AR & AtoA= H=AY
Az F 24 &0 AuirE AATORHA wiito) A
+ A9 FAEA 9= Res, Rgx, Rhy 59 A#0] ©ol
= AS gl & qlgloH, SREHEAYE 53
=4t AR 5 ARG A7} diakol Hol Soi%le
AAleAfe| E7F 20501, AAo® F4o] Eofe o

= o

T AA AR =T HAsE e AT = UM

|o

Mr =

N

4. 2%
2 7oL B34 Az F YR o4 24
gol Fxo] we MAwAl 0] 41 U e Wt vl
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SHUEAHS S HYEHP Hfom, ZE2EDA}
U7t EREA A Ate| =9 54 Hslge A
oFtt. T2 EIPIAITEA ginsenoside Rbi, Rbz, Rbs,
Rc ¥ Rgsoll tfet md4]9] R*2 717} 0.8442, 0.8422,
0.7762, 0.7696, 0.73172 Rby, RbyolA F2J40] 913
HAHp0.1). E2ETIAIEZSA ginsenoside Re,
Rf, Rgi, Rgy, Rhio tigt mdl49] R2S Z+7} 0.9183,
0.9237, 0.9007, 0.7683, 0.4439% Re, Rf, Rgi°1A Y
o] A= AUTHP0.05). FHAwARI=S] R%2 0.9236
(p<0.05)2= FoJHolgirt. TREMUAIEZA ginsenoside
Rbi, Rby, Rbs, Res &AM 5&7F =2 R70A ZAIZE
ZAE 3L ginsenoside Rgz 2 o] ALt T2 &
TIALE R &7 ginsenoside Re, Rf= 2AH9] &7} =
& 2NA FAE JAAY 49 ginsenoside Rgi, Rga,
Rh 02 Hg=glon, 53] Rg; ¥ RhiCE @o| Xty
Qit}. Ginsenoside Rgy= ReZHE| H3lw o] 715190
U, =2 A 5ok ZHE Rhi & HeE o] JriE
02 ZAAsiGirt. SAAMAR| B 4RGN JA] Al7to]
AT A4Sl "4t ARy 5 2ARS A=
7 AN A EE HEAIA ginsenoside Rgs, RmE &
7PN eH, RREEHEREAS B 54 AAAto|=e]
28} THE JAleAto| 9] TS SIS 4= U

ZAe =2
o] =F2 2021 FHsty sh&ATH] Yoz o]

2012 AYYe}. olo] A=Y,
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